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CONCLUSIONS :

Metabolism - Anaerobic Aquatic
Metabolism - Anaerobic Soil

This report is unacceptable for fulfilling guideline requirements for
anaerobic aquatic metabolism data because the soil was not flooded for
30 days before the addition of test material.
The report is unacceptable for fulfilling quideline requirements for
anaerobic soil metabolism because it appears that anaerobic conditions
may not have been achieved after the 30 day period of aerobic incubation.
Evidence of this is suggested by the continued evolution of carbon di-
oxide in the anaerobic soil metabolism study under flooded conditions
while little carbon dioxide was evolved when treated soils were flooded
immediately without an aerobic incubation period. This study may be ac-
cepted if the registrant can show that anaerobic conditions were present
~ under flooded conditions or can otherwise explain the continued evolution
of carbon dioxide. A estimate of half-life under anaerobic conditions
should also be provided.
No data were provided on the "alcohol" portion of the test substance.
These data must be either submitted or specifically referenced.
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MATERIALS AND METHODS:

Cyclopropane-labeled [14C]PP563 (containing “A" and "B" isomers) was
applied at 100 or 500 g ai/ha to "pots" (25-g soil; 3.8-cm diameter x
3-cm depth) of sandy loam or loamy sand soil (Tables 1 and 2). Also,
the "A" and "B" (PP321) isomers were applied separately at 100 g ai/ha
to sandy loam soil. The soils were moistened to 40% of their water-
holding capacity at zero suction, except for one set of samples that
was flooded immediately after treatment. A second set of samples was
flooded after 30 days of aerobic incubation. The treated pots of soil
were placed in sealed glass columns through which moistened carbon
dioxode-free air was drawn (Figure 1). Air passing over the treated
soil was drawn through one tube of 2-methoxyethanol and two tubes of
ethanolamine. The soils were incubated at 10 or 20°C for the duration
of the study. Soil, water, and trapping solutions were sampled at
various intervals up to 181 days posttreatment.

The soils were extracted sequentially with acetonitrile on a wrist ac-
tion shaker for 30 minutes at room temperature and acetonitrile:water
(70:30) by refluxing for 3 hours. Aliquots of the extracts were ana-
lyzed for total radioactivity by LSC, and for specific compounds by TLC
on silica gel plates developed in hexane:diethyl ether (7:3) or cyclo-
hexane saturated with formic acid:diethyl ether (3:2) and visualized
using autoradiography and a TLC linear analyzer. The soil extracts
were also analyzed for degradates and specific isomers using GC, HPLC,
and MS, The extracted soil was analyzed by LSC following combustion.
The water samples were concentrated and analyzed by LSC, TLC, and HPLC.
Aliquots of the trapping solution were analyzed for total radioactivity
by LSC.

REPORTED RESULTS:

[14C1PP563 (a 60:40 mixture of isomers "A" and "B"), PP321 (isomer "B"),
and isomer "A" degraded with an initial half-life between 14 and 30 days
posttreatment in aerobic sandy loam soil (Table 3). A second half-life
occurred between 30 and 60 days posttreatment for the mixture (PP563)
and isomer "A"; isomer "B" did not reach a second half-life until ap-
proximately 90 days posttreatment. When the behavior of isomers "A"

and "B" in the mixture were examined, both "A" and "B" degraded faster
in combination than separately (Table 4). In the mixture, 91.8% of
isomer "A" and 85.8% of isomer "B' degraded by 90 days posttreatment,
while separately 90.1% of "A" and 78.4% of "B" degraded by 92 days post-
treatment (too few samples were obtained to permit these data to be ana-
lyzed statistically with any degree of confidence). The "A":"B" mixture
also degraded more completely than "A" or "B" alone; by day 90, ?2.9%
of the applied radioactivity in the mixture had been evolved as '“C0,
but only 47.1% of the applied radiocactivity was evolved as

the soil treated with the "A" isomer alone and only 35.6% was evolved
from soil treated with the "B" isomer alone (Table 4). (1RS)-Cis-3-
(Z-2-chloro-3,3,3-trifluoroprop-1-enyl)-2,2-dimethylcyclopropanecarboxy-
lic acid (up to 7.6% of the applied) and (RS)-X-cyano-3-(4-hydroxy-
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2.

phenoxy)benzyl-(1RS)-cis-3-(Z-2-chloro-3,3,3-trifluoroprop-1-enyl)-2,2-
dimethylcyclopropanecarboxylate (up to 12.5% of the applied) were the
major nonvolatile degradates in soil treated with PP563, "A" alone, and
"B" alone (Table 3).

The "A":"B" mixture (PP563) degraded more slowly under anaerobic (flooded)
conditions than under aerobic conditions (Tables 5 and 6). The difference
between the "A" and "B" isomer degradation rate was less pronounced un-
der anaerobic conditions; by 131 days posttreatment, 59% of the "A" iso-
mer and 55% of the "B" isomer in the mixture had degraded. PP563 de-
graded more slowly when applied at 500 g ai/ha compared to 100 g ai/ha,
degraded more slowly at 10°C than at 20°C, and degraded more slowly in
loamy sand than sandy loam soil (Table 7).

No isomerization of the parent compounds and observed under any condi-
tions during the studies.

DISCUSSION:

It appears the anaerobic conditions may not have been achieved under
flooded conditions in the anaerobic soil metabolism study. It is noted
that very little carbon dioxide was evolved in a study where treated
soils were flooded immediately.

Studies in which cyclopropane-labeled (14C)PP321 was used provide no in-
formation on the fate of the alcohol half of the PP321 molecule in soil.
Data on the "alcohol" portion of the molecule should be submitted or
specifically referenced.

The soil that was used was collected in Berkshire, England and was classi-
fied by a method other than the USDA Soil Textural Classification System.
The soil was not reclassified.

Recovery fram fortified samples and detection limits were not reported.



Glass cylisdar oontaining soil pots

Figure 1. Continuous air-flow incubation apparatus.
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Table 1. Test data.

Appli-
cation .
Test Soil Incubation rate Sampling intervals

Study Ssubstanced type? conditions (g ai/ha) (days)

A PP563 Sandy  Aerobic 20°C 10u 0 7 14 30 59 90 -- 180
loam

8 PPS63 Sandy  Flooded 20°C 100 “e o= ae == 60 90 -- --
loam after 30

days

c PPH63 Sandy Aerobic 2u°C 500 v 7 -- 30 -- 9 "-e .-
loam

v PP%b3 Sandy Aerobic fv°c 10V = 1 = 3 .- W -- --
loam

13 PPH63 Sandy Anaerobic  20°C 10y U 7 <= 30 % --131 --
loam (flooded)

¥ PPILL ("u” Sandy Acrooic 20%¢C luy U -- = JU L) PN - .-

isomers) loam

G “A" isomers  Sandy Aerobic 2u°C 10u 0 =« = 3 63 Y2 -- --
loam

H PP563 Loamy Aerobic 2u°C 100 0 7 - 30 -- 90 -- 18l
sand

2 A1l compounds were cyclopropane-labeled [19C] material. Refer to Table 2 of this report for
isomer ratios.

b 18 Acres sandy loam: 28% coarse sand, 331 fine sand, 17% silt, 22% clay, 4.0-4.6% organic
matter, pH 6.7, CEC 16.7-19.8 meq/100 y.

Frensham loamy sand: 38% coarse sand, 403 fine sand, 121 silt, 10% clay, 2% organic matter,
pH 5.3, CEC 7.2 meqy/10U g.



Table 2. Characteristics of the test substance.

Isomeric composition (%)°

Cis-isomers

Test Total pyrethroid Trans-
substance purity (%)9 A' A 8' 8 isomers®
9800 3.4 '5707 1.8 36.2 009
PPS63
PP321
(isomer pair “B") 9y8.7 v.l v.7 2.6 Ys.l 1.5
Isomer pair “A" 10V 1.1 96.5 0.6 1.1 u.7

4 Determined by TLC; all isomers are included.

b These isomers have a cis confiyuration about the 1,3 bond of the cyclopropane
riny:

A'- E(1R, 3R,

E(IR, 3R, oR) an » 33,
A - I(1R, 3R, ak) an

S, aS) enantiomer pair
y 33, ad)
R

enantiomer pair

B'- E(1R, 3R,

E(IR, 3R, oS) a , 38, aR) enantiomer pair
8 - Z(IR, 3R, o5) an

» 35, oR) enantiomer pair

C These isomers have a trans confiyuration about the 1,3 bond of the cyclopropane
ring:

C - Z(lR, 35, or) ana Z(1S, 3R, aS) enantiomer pair
C'- E(IR, 35, oR) and E(1S, 3R, aS) enantiomer pair
D - Z(1R, 35, uS) and Z(1S, 3R, oR) enantiomer pair
U'- E(IR, 35, uS) and E(1S, 3R, aR) enantiomer pair
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pling Degradate

interval Unextract-

(days) Parent®  AC 8 oOrigin oOther 4o, able
PP563

0 95,2 <0.5¢  <0.5 <0.% e.9 -- 0.1
7 76.3 3.5 3.5 0.9 3.5 3.0 2.3
14 61.7 7.6 7.6 4.4 1.6 8.6 5.7
30 35.2 5.8 11.1 2.8 1.0 24.0 12.u
59 17.9 3.6 7.0 4.0 1.2 46.6 17.6
90 10.1 1.3 3.1 1.3 <0.5 58.9v  18.9
180 5,7 5.7 2.0 <0.5 u.Y 70.4 18.7

PP321 (B isomers)

| U 98.9 <0.5 <0.5 <U.5 <0.b - 002
30 45.8 6.2 2.5 12.0 2.1 16.1 9.6
63 30.1 5.1 12.5 3.4 0.6 31.8 14.%
92 24.4 6.0 4.2 2.2 <0.5 35.6 vV 16.8
A Isomers

U 97.8 <u.5 <0.5 <005 1.4 - <0.1
30 39.1 5.6 7.5 6.4 0.6 21.9 8.9
63 18.1 3.7 9.1 3.0 <0.5 40.0 15.2
92 10.8 1.2 5.4 0.6 <0.5 47.1v  18.3

a CO, and unextractable data are from Table 7 in the original document.
Characterization of extractables is from Table 8 in the original document.

b Distribution of specific isomers is presented in Table 4.

C (1RS)-Cis-3-(Z-2-chloro-3,3,3-trifluoroprop~l-enyl)-2,2-dimethylcylopro-
panecarbaxylic acid.

d (RS)-a -Cyano-3-(4-hydroxyphenoxy)benzyl-(1RS)-cis~-3-(2-2-chloro-3,3,3-
trifluoroprop-l-enyl)-2,2-dimethylicyclopropanecarboxylate.

€ The detection limit was not specified.
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Table 5. Effect of flooding on the distribution of radioactivity (% of the
agglied) in sandy loam soil treated with cyclopropane-labeled
{1*C]PP563 at 10U g ai/ha and incubated at 20°C.2

Sampling Deyradate
interval b 4 14 Unex-
(days) Parent AC B Origin  Other C0,  tractable
Aerobic (4U% of WHC)
0 9502 <U.5e <0.5 <0.b 0.9 - 001
7 76.3 3.5 3.9 V.9 3.5 3.0 2.3
14 6l.7 1.6 7.6 4.4 1.6 8.6 5.7
30 35.2 5.8 1l.1 2.8 1.0 24.0 12.0
59 17.9 3.6 7.0 4.0 - 1.2 46.6 17.6
90 10.1 1.8 3.1 1.3 <0.5 58.9 18.9
180 5.7 5.7 2.0 <0.5 0.9 70.4 18.7
Aerobic for 30 days, then floodedf
30+ 0O 35.2 5.8 11.1 2.8 1.0 24.0 12.0
30 + 30 17.7 10.8 6.3 3.2 <0.5 37.3 16.1
30 + 60 13.1 5.3 4.5 1.7 <0.5 45.1 19.7
Anaerobic (flooded)f
0 93.2 <Uos <0.5 <U.5 2.0 - 0.1
7 84.7 1.8 0.9 <0.5 1.8 0.2 V.6
30 75.3 10.0 0.8 0.8 0.8 0.3 1.%
LY 6U.5 22.4 1.4 2.8 0.7 0.4 1.1
131 41.1 34.8 0.6 2.3 2.5 0.5 2.8

3 CO, and unextractable data are from Table 7 in the original document.
Characterization of extractables is from Table 8 in the oriyginal document.

b pistribution of specific isomers is presented in Table 6.

¢ (1RS)-Cis-3-(Z-2-chloro-3,3,3-trifluoroprop-l-enyl)-2,2-dimethylcylopro
panecarboxylic acid.

d (RS)-a -Cyano-3-(4-hydroxyphenoxy)benzyl-(1RS)-cis-3-(Z-2-chloro-3,3,3-
trifluoroprop-l-enyl)-2,2-dimethylcyclopropanecarboxylate.

€ The detection limit was not specified.

f Data include radfoactivity in the flood water.
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Table 6. Effect of flooding on the distribution of isomers (% of the ap-
plied radioactivity) in sandy loam soil treated with cyclopropane-
labeled [14C]PP563 at 100 g ai/ha and incubated at 20°C.2

Sampling Cis-isomers
interval Trans-
(days) Parent A' A 8 B isomers

Aerobic (40% of WHC)

¥ 95.2 3.2 54.9 1.7 34.5 0.9

7 76.3 2.6 40.9 2.0 29.7 1.1

14 6l.7 1.9 31.0 1.6 24.0 1.2
30 35.2 1.0 16.0 1.1 15.1 0.5
59 17.9 <0.5b 7.5 0.6 8.0 <0.5
90 10.1 <0.5 4.> <0.5 4.9 <U.b5
180 5.7 <0.5 2.4 <0.5 2.8 <U.b5

Aerobic for 30 days, then flooded®
30 +0 35.2 1.0 16.0 1.1 15.1 0.%
30 + 3u 17.17 0.5 1.5 0.5 7.7 0.6
3u + bY 13.1 0.6 4.7 <U.b 5.7 0.7
Anaerobic (flooded)¢€

U 93.2 2.8 53.0 1.8 34.7 0.9

7 84.7 3.2 47.1 1.3 31.8 1.3

30 715.3 2.3 43.0 1.3 27.6 1.1
59 60.% 1.6 30.4 1.4 20.6 1.1
131 41.1 0.7 21.7 0.8 15.5 0.4

a Distribution of isomers is from Table 8 in the original document.
D The detection limit was not specified.

€ Data include radioactivity in the flood water.
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Table 7. Effect of temperature, application rate, and soil type on the d’stris )
bution of radioactivity (% of the appliedl in sandy loam or loamy sand

soil treated with cyclopropane-labeled [}

and incubated at 40% of moisture holding capacity.

C]PP563 at 100 or 500 g ai/ha

Sampling Degradate
interval 14 Unex-
(days) Parent A 8¢ Urigin Other Cu, tractable
Sandy loam soil, 1u0 g ai/ha, 20°C
v 95,2 <0.54 <u.5 <0.5 0.9 -- v.1
7 16.3 3.5 3.5 0.y 3.5 3.9 2.3
14 61.7 7.6 7.6 4.4 1.6 8.6 5.7
30 35.2 5.8 1l1.1 2.8 1.0 24.0 12.0
59 17.9 3.6 7.0 4.0 1.2 46.6 17.6
9 10.1 1.8 3.1 1.3 <U.5 8.9 18.9
180 5.7 5.7 2.0 <0.5 u.9 70.4 18.7
Sandy loam soil, 100 ¢ ai/ha, 10°C
0 956.2 <0.5 <0.5 <0.5 0.9 - g.1
7 96.5 1.0 1.0 <0.% 2.0 0.2 0.7
30 74.9 5.2 5.2 4.3 <0.5 2.7 4.0
90 28.8 5.5 6.9 3.7 0.9 21.2 14,2
Sandy loam soil, 500 g ai/ha, 20°C
0 97.0 <0.5 <0.5 <0.5 2.0 -- 0.0
7 87.2 2.8 2.8 <0.5 0.9 1.4 1.2
30 60.5 6.7 4.3 6.7 0.8 11.0 6.8
90 26.4 7.3 4.5 2.0 <U.5 37.0 14.3
Loamy sand soil, 100 y ai/ha, 20°C
0 9705 <0¢° <U.5 <0.5 2.0 - <0l1
7 94.1 1.9 «<u.»> <0.% <U.5 0.8 0.8
30 72.6 4.0 0.8 0.8 0.8 7.2 6.1
90 46.6 2.7 3.2 4.2 4.2 25.4 12.0
181 21.4 2.2 4.1 8.2 2.5 37.6 14.7

4 €0, and unextractable data are from Table 7 in the original document. Charac-
terization of extractables is from Table 8 in the original document.

b (1RS)-Cis-3-(2-2-chloro-3,3,3-trifluoroprop-l-enyl)-2,2-dimetnylcylopropane-
carboxylic acid.

€ (RS)-a -Cyano-3-(4-hydroxyphenoxy)benzyl-(1RS)-cis-3-(Z-2-chloro-3,3,3-tri-

fluoroprop-l-enyl)-2,2-dimethylcyclopropanecarboxylate.

d Tne detection limit was not specified.
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